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A dataset for Computer-Aided Detection of
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Abstract—Todays, researchers in the field of Pulmonary Embolism (PE) analysis need to use a publicly available
dataset to assess and compare their methods. Different systems have been designed for the detection of pulmonary
embolism (PE), but none of them have used any public datasets. All papers have used their own private dataset. In
order to fill this gap, we have collected 5160 slices of computed tomography angiography (CTA) images acquired from
20 patients, and after labeling the image by experts in this field, we provided a reliable dataset which is now publicly
available. In some situation, PE detection can be difficult, for example when it occurs in the peripheral branches or when
patients have pulmonary diseases (such as parenchymal disease). Therefore, the efficiency of CAD systems highly
depends on the dataset. In the given dataset, 66% of PE are located in peripheral branches, and different pulmonary
diseases are also included.
Index Terms—Computer-aided detection (CAD), computed tomography (CT), pulmonary embolism (PE).
✦
1 INTRODUCTION
PULMONARY embolism (PE) is a suddenblockage of a lung artery by a clot ap-
pears in an artery. This is usually caused by
a blood clot in the veins of the pelvis and
carry through blood flow from the heart to
the lungs. This phenomenon led to the closure
of the pulmonary artery, thus reducing the
ability of respiratory [1] . Because of a more
than 50% artery-blockage which caused by clot,
patient may die immediately, and a smaller
clots can result in excessive bleeding inside
the lungs. Therefore PE is a common disorder
with high morbidity and mortality, hence an
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early and exact detection is required. Contrast-
enhanced computed tomography X-ray images
have been widely used in the diagnosis of PE
[2]. They called computed tomography angiog-
raphy (CTA) images. These images have low-
risk and proper display of lesions in blood
vessels. Dye is dissolved in the blood and
increases the contrast of vessels as a bright area
in the images. However, it does not dissolve
to embolism so PE appears as a dark area
in CTA images [3]. The identification of dark
spots corresponding embolism by radiologists
is difficult, unreliable and time-consuming, for
example different radiologist may recognize
different masses. In recent years to support
radiologists and improve their performance on
the challenge of pulmonary angiography in
CTA images, computer-aided detection (CAD)
systems are developed [4][5][6][7]. The captur-
ing time is important because it should be done
when the dye is in arteries. Arteries have high
contrast in return embolism and veins have
low contrast in an acceptable CTA. There are
other areas that are similar to emboli such
as lymphatic tissue and parenchymal tissue
disease. Also, partial volume effect produces
similar areas on the boundaries. These values
2increased FP error in most of the methods that
have been proposed. Therefore, dataset has a
significant role in these methods.
2 DATASET
A lot of research to identify PE has been done,
but their efficiency is dependent on the dataset.
For example, the presence or absence of various
diseases of the lung or PE in the major or pe-
ripheral branches can affect the performance of
designed system [5]. So far, there is no publicly
available dataset for PE, so each paper has used
their own private dataset. In order to Verify
and compare these methods, a public dataset
must be used. We have provided and released
a public dataset that can be downloaded in DI-
COM format [8]. The gold-standard annotation
is done by two radiologists named F.Shafiee (a
board certied radiologist with over 5 years of
experience reading CTA) and M.Pezeshki (head
of the radiology unit of Emam-Reza Hospital in
Mashhad, Iran with more than 18 years of clin-
ical experience). F.Shafiee first analyzed images
and then marked the region of interest (ROI),
after that M.Pezeshki re-examined ROI. From
these markings, a semi-automated method for
PE segmentation was applied. This PE segmen-
tation is consists of a thresholding step based
on Hounseld units, followed by a morpho-
logical operation and connected component
analysis. Each segmentation is then manually
inspected to remove spurious pixels. The gold-
standard is given as segmentation masks with
0 value for background and 1 for the PEs.
As mentioned before PE position affects the
performance of the CAD systems, so in this
dataset, we have selected cases which have PE
in different branches. In Table 1, we show how
many PE is in the major and peripheral artery.
As can be seen, a high percentage of PE (66%)
is in the peripheral artery which is a better
case to have more PE in the peripheral of the
artery branches. There are also some types of
pulmonary diseases in some cases.
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